Cannabinoids are the derivatives of the cannabis plant, the most potent bioactive component of which is tetrahydrocannabinol (THC). The most commonly used drugs containing cannabinoids are marijuana, hashish, and hashish oil. These compounds exert their effects via interaction with the cannabinoid receptors CB1 and CB2. Type 1 receptors (CB1) are localised mostly in the central nervous system and in the adipose tissue and many visceral organs, including most endocrine organs. Type 2 cannabinoid receptors (CB2) are positioned in the peripheral nervous system (peripheral nerve endings) and on the surface of the immune system cells. Recently, more and more attention has been paid to the role that endogenous ligands play for these receptors, as well as to the role of the receptors themselves. So far, endogenous cannabinoids have been confirmed to participate in the regulation of food intake and energy homeostasis of the body, and have a significant impact on the endocrine system, including the activity of the pituitary gland, adrenal cortex, thyroid gland, pancreas, and gonads. Interrelations between the endocannabinoid system and the activity of the endocrine system may be a therapeutic target for a number of drugs that have been proved effective in the treatment of infertility, obesity, diabetes, and even prevention of diseases associated with the cardiovascular system. (Endokrynol Pol 2018; 69 (6): 705-719)
Introduction
Cannabis is a generic term for preparations (e.g. marijuana, hashish, and hash oil) derived from the Cannabis plant. Marijuana is one of the psychotropic substances that have been used for centuries in various cultures of the world. In India and China, it was used about two thousand years before our era. It was only in the first half of the nineteenth century that the therapeutic effects of Cannabis became known in Europe. It is obtained from hemp (mainly from Cannabis sativa subsp. indica or Cannabis sativa subsp. sativa) [1] . Its psychotropic effect is used for recreational purposes by a number of subcultures, and due to its narcotic properties (i.e. in the form of a paste or seed oil), it has been used in the traditional medicine in the treatment of malaria, glaucoma, constipation, hypertension, asthma, and rheumatic pains. Moreover, marijuana has a number of other pharmacological effects, i.e. it reduces pain, fear, anxiety, prevents the death of damaged neurons, reduces nausea and vomiting, and increases appetite ("hedonistic eating") [1] [2] [3] [4] [5] [6] .
Cannabis is composed of approximately 60 biologically active phytocannabinoids, but their strongest psychoactive component is Δ9-tetrahydrocannabinol (Δ9-THC). Cannabinoids (cannabinoid compounds) exert their effect mainly through neurons of the central nervous system (CNS).
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a derivative of anandamide -oleoylethanolamine (OEA) [19] .
The best known functions of endogenous cannabinoids in humans include the regulation of energy balance and food intake [1, 3, 5, 6, 9, 20] . These mechanisms engage mostly the type 1 receptors (CB1), which are located in: -the limbic system (hedonistic assessment of food -consumption of tasty food as a source of pleasure); -the hypothalamus (stimulation of appetite in response to short-term starvation); -the gastrointestinal tract (interaction with ghrelin secretion, inhibiting gastric emptying and intestinal peristalsis); -he adipose tissue (activation of lipoprotein lipase, intensifying processes of lipogenesis and fat deposition) [1, 22] .
Cannabinoid receptors
Cannabinoid receptors (CB1 and CB2) belong to the so-called metabotropic Gi/o protein-coupled receptors, inhibiting cAMP formation and stimulating the mitogen-activated protein kinase [23] . The CB1 receptor is located on chromosome 6 in location 6q14-q15; its weight is approximately 64 kDa, and it consists of 472 amino acids. These receptors activate a cascade of mitogen-specific protein kinases (ERK, JNK, p38 protein isoforms, ERK5) through b and g subunits of the Gi/Go protein. Serine/threonine protein kinases show a multi-directional effect, e.g. they regulate the activity of extrinsic mitogens, non-nuclear oncogenes, gene expression division, differentiation, and apoptosis. The CB2 receptor is also associated with the Gi/Go protein.
The CB2 receptor protein is built of 360 amino acids and is similar in structure to the CB1 receptor -they belong to receptors with seven transmembrane loops [6, 10] . CB2 cannabinoid receptors are located in the peripheral nervous system (peripheral nerve endings) at the surface of the immune system cells, particularly B-lymphocytes, macrophages, and monocytes, as well as NK cells [24] [25] [26] . Moreover, they have been found in the spleen and tonsils, mainly on haemopoietic cells and keratocytes [25, 27] . The system of CB1 and CB2 cannabinoid receptors, endogenous ligands of these receptors, and the set of enzymes responsible for the synthesis and degradation of the material is called the endocannabinoid system (ECS) [28] .
The location of cannabinoid receptors in the endocrine system
There are many reports confirming the presence of cannabinoid receptors in the endocrine glands. The pituitary gland has been shown to express the CB1 receptors in most corticotrope (ACTH), somatotrope (GH), and a few prolactinoma (PRL) cells and folliculo-stellate cells [ 
Cannabinoids and the endocrine system
The cannabinoid system and the function of the hypothalamus and pituitary gland It has been shown that cannabinoids may affect the function of the hypothalamus and pituitary gland in a multidirectional way (Table I) . For example, the participation of ECS in the secretion of the pituitary hormones has been well documented. The influence of cannabinoids on the secretion of prolactin (PRL) occurs in two phases: by direct stimulation of the CB1 receptors located in the pituitary gland and by simultaneous stimulation of dopaminergic neurons [18, 36, 37] , leading to the inhibition of the secretion [1, 38] . Moreover, the ECS inhibits the secretion of growth hormone (GH) [39, 40] and thyroid stimulating hormone (TSH) [33, 41] . Some reports suggest that ECS suppresses the hypothalamic-pituitary-adrenal axis, and that endocannabinoid regulation of this axis is variable depending on the time of day and gender. Experimental blocking of the endocannabinoid system (CB1) resulted in a considerable increase in the circulating levels of ACTH and corticotropin, which suggests that the ECS system can be an inhibitor system in relation to the hypothalamic-pituitary-adrenal axis [42] .
The cannabinoid system and the reproductive system
As has been mentioned before, the CB1 receptors are expressed in the ovaries (granulosa cells), testis, and pla-
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centa. In addition, it is the uterus and the fallopian tubes where the CB1 receptors are likely to play a large role in controlling the transport of the embryo (co-expression with a-adrenergic receptors) [43, 44] . The presence of CB1 and CB2 receptors has been shown in all the layers of the placenta [45] . As far as the male reproductive system is concerned, the CB1 receptor expression was only found in the plasma membrane of sperm and in Leydig cells [46] . The effect of cannabinols on the reproductive system is not limited only to the gonads, but they have also been confirmed to interfere with the functioning of the hypothalamic-pituitary-gonadal axis and the hypothalamic-pituitary-adrenal axis, resulting in the influence of cannabinoids on sexual functions and the functioning of the reproductive system. It is known that cannabinols initially lead to an increase in sexual sensations. In women, prolonged use may result in menstruation disorders such as oligomenorrhoea, lower libido, orgasm disorders, lack of ovulation, and a shortening of the luteal phase. It can also result in the absence of LH pulsatility, but only in the luteal phase, caused by neuropeptides and neurotransmitters secreted in the hypothalamus [47] [48] [49] [50] . Its secondary effect is hypoestrogenism, resulting in fertility impairment. Moreover, cannabinoids increase the concentration of testosterone in blood in females, causing hirsutism in some of them. According to Schuel [51] , endocannabinoids produced in the ovaries are probably responsible for the maturation of Graafian follicles and ovulation. In contrast, their high concentrations inhibit the implantation and development of the embryo [1, 25] . Many researchers emphasise the role of the endocannabinoid system in controlling pregnancy (the ECS system) [25, 52, 53] .
In men, marijuana and hashish also cause hypoactive sexual desire disorder, erectile dysfunction, and impaired fertility (decreased motility of sperm and sperm count).
Beside sex differences observed in the cannabinoid-induced effects related to reproductive system, cannabinoids have been shown to exert sex-dependent effects also in other physiological and behavioural aspects, such as food intake and energy balance (more evident in males), or anxiety and depression (more evident in females) [54] .
The endocannabinoid system and the thyroid gland
The effects of the endocannabinoids on the endocrine system include, among others, inhibiting secretion of thyrotropin through a direct impact on the pituitary gland and the mechanism of inhibition of secretion of FT3 and FT4 by exerting a direct influence on the thyroid gland [33, 55] . Another experimental work has shown increased expression of the receptor CB1 mRNA in rat follicular and parafollicular cells of the thyroid gland, which, according to the authors, suggests the influence of cannabinoids on the regulation of thyroid hormones [33] . Research conducted by Lakiotaki E et al. [56] , which has shown that the CB receptors may be involved in neoplastic transformation of the thyroid, appears to be interesting in this respect. The CB2 receptor in particular may serve as a useful biomarker for carcinogenesis. In the case of papillary carcinoma, 55% of patients had high levels of CB2 expression, which also correlated with the presence of lymph node metastases. However, no consistent relationship between the expression of CB2 and the size of the tumour and the degree of proliferation of follicular cells has been observed. High expression of the CB2 receptor was Inhibiting the secretion of thyrotropin by direct action on the pituitary gland and the inhibition of the release of thyroid hormones by direct action on the thyroid gland [113, 114] Inhibiting the secretion of luteinising hormone due to the impact on the release of many neurotransmitters and neuropeptides in the hypothalamus [1, 105] Inhibiting the secretion of oestradiol and progesterone [12, 32] Controlling Graafian follicle maturation and the course of ovulation [1, 115] Reducing the secretion of luteinising hormone and testosterone in men [116, 117] Inhibiting the secretion of vasopressin from the hypothalamus [118] Controlling the course of pregnancy by the ECS system and controlling fertility and sexual behaviour by influencing the secretion of gonadotropins and sex hormones [44, 52] PRACE POGLĄDOWE more frequently observed in malignant thyroid tumours with increased risk of recurrence (according to the American Thyroid Association). Promising experimental research was carried out on mice, which demonstrated the antitumour effect of cannabinoids. It appears that overexpression of the receptor CB2 (via induction of IL-12) may contribute to the regression of anaplastic thyroid cancer [57] . The role of the beneficial effect of the cannabinoids in autoimmune diseases (Graves' disease and Hashimoto's disease) is not fully understood. The mechanism in which this role affects the production of cytokines has not been explained so far. Research conducted by Nagarkatti et al. [58] showed that cannabidiol (CBD) contributes to increased levels of anti-inflammatory interleukin 10 (IL-10), inhibiting the production of other cytokines with pro-inflammatory potential, such as IL-2, IL-3, interferon gamma (INF-g), tumor necrosis factor alpha (TNF-a), and granulocyte-macrophage colony-stimulating factor (GM-CSF).
The endocannabinoid system and the regulation of glucose homeostasis
It is believed that the endogenous cannabinoid system is a modulator of many metabolic processes, which are relevant as far as glucose metabolism disorders are concerned. It appears that it is involved in the processes of glucose disposal via the CB1 receptor and affects metabolic processes of fat and skeletal muscles. The role of ECS in relation to body fat is reduced to its effect on the secretory function. The adipose tissue is known to be the place of secretion of a number of adipocytokines, and the stimulation of the CB1 receptor in the adipose tissue results, among others, in reduced production of adiponectin with proven anti-inflammatory and insulin-sensitising effect [59-63], as well as an increase in the secretion of visfatin [64] . Many reports suggest that endocannabinoids are natural ligands for peroxisome proliferator activated receptors (PPAR), which appears to be important during adipogenesis [1, [65] [66] [67] . On the other hand, experimental studies by Kunos [68] demonstrated that pharmacological blocking of the CB1 receptor leads to a transient reduction of appetite, weight loss, and body fat reduction, and reverses metabolic and hormonal changes, such as increased levels of leptin, insulin, glucose, and triglycerides, and causes a reduction in the level of adiponectin.
Much attention is paid to the role of endocannabinoids in autoimmune diseases, including diabetes. The expression of CB1 cannabinoid receptors in the a cells of the pancreatic islets has been demonstrated, while the expression of CB2 has been demonstrated mainly in the cells that secrete somatostatin [22] . A thorough discussion on the role of cannabinoid receptors (CB1, CB2) and the agonists of these receptors on the secretion of insulin, glucagon, and somatostatin in in vitro studies was presented by Bermúdez-Silva et al. [10, 31, 32, [69] [70] [71] . It transpires that simulation of CB1 receptors results in increased secretion of insulin, somatostatin, and glucagon, while stimulation of CB2 receptors has an inhibiting effect on insulin secretion. These findings suggest that the cannabinoid receptors may be a therapeutic target in the treatment of glucose homeostasis disorders [70] . This hypothesis was supported by research by Duvivier et al. [72] , which showed the protective effect of rimonabant, the CB1 receptor antagonist, in the development of hyperinsulinaemia and b-cell dysfunction. A number of other researchers also highlight the participation of cannabinoid receptors and their agonists in the regulation of the endocrine function of the pancreas [71] [72] [73] [74] .
A research confirming the relationship between ECS and the occurrence of insulin resistance, and consequently with impaired glucose uptake by peripheral tissues, is worth mentioning here [75] . Insulin resistance is believed to be associated with increased levels of endocannabinoids, in particular of 2-AG in the adipose tissue [9] . Moreover, it has been proven that local increase in the concentration of 2-AG in the tissues, and the subsequent increase in the activity of the CB1 receptor, closely corresponds with the reduction of glucose consumption in the skeletal muscles, an increase in obesity, and the transfer of free fatty acids from adipose tissue to the liver, thereby promoting the phenomenon of tissue resistance to insulin action [76] . The adverse effect of CB1 from the point of view of the resistance of skeletal muscles on the insulin action was also confirmed by the team of Eckardt et al. [77] . This theory is supported by the results of experimental research carried out by Lipina et al. [71] . They came to the conclusion that modulation of the activity of the endocannabinoid system in the skeletal muscles regulated both the insulin-related mitogen-activated protein kinase, as well as the phosphoinositide 3-kinase (PI3K). Therefore, there is no doubt that ECS is involved in the regulation of glucose and lipid metabolism [78] . It is also believed that the endocannabinoid system is involved in the regulation of the exocrine activity of the pancreas [79] . Linari obtained promising results using WIN55212 (synthetic cannabinoid receptor agonist), confirming its important role in the effect on the secretion of amylase [80] . The results obtained seem to indicate the possibility of supporting treatments of diabetes by applying a variety of compounds having affinity to cannabinoid receptors [81] . Experimental studies that have demonstrated a decrease in the expression of the CB1 cannabinoid receptors in diabetic neuropathy,
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which also indicate the applicability of this receptor agonist in adjunctive therapy aimed at inhibiting the development of chronic complications, are worth mentioning here [81, 82] .
Because glucose is the only source of energy for the brain, more attention has been paid in recent years to the possible link between the effects of cannabinoids and the consumption of glucose in the central nervous system [83] .
The various biological effects of cannabinoids presented above give rise to hope for the possibility of introducing a new group of medicines with versatile (pleiotropic) effect, also regarding the treatment of diabetes [84] [85] [86] [87] [88] [89] .
The cannabinoid system and the regulation of food intake
It has been shown that cannabinoids may be a major factor stimulating appetite, and therefore they are responsible for the maintenance of energy homeostasis in the body. This process takes place through the CB1 receptors that, through the action of the central nervous system, regulate food intake (the lateral area of the hypothalamus, the arcuate nucleus, and paraventricular nucleus), and with the participation of hypothalamic neurons, secreting the already well-known modulators of food intake, such as corticotropin-releasing hormone (CRH) in the paraventricular nucleus (PVN), cocaine and amphetamine-regulated transcript (CART) in the acruate nucleus (ARC), and melanin-concentrating hormone (MCH) and prepro-orexin in LH [3, 21, 90] . Due to the location of the CB receptors in the vicinity of the hypothalamus, it seems that the described increase of appetite caused by cannabinoids is due to increased expression and production of NPY and the decrease in the activity of CRH [3, 91] . The stimulating effect of food intake depends mainly on 9-tetrahydrocannabinol, D(D 9 −THC), which is the major psychoactive constituent of cannabis. A similar effect was obtained using endocannabinoids (AAE, 2-AG) [92, 93] .
As has already been mentioned before, the effects of endocannabinoids include increased appetite, stimulation of lipogenesis, and increase in energy resources. On the other hand, it is known that obesity resulting from hyperalimentation has a negative effect on the secretion of insulin, leptin, and adiponectin. The knowledge of these mechanisms has become a prerequisite for attempts to block the endocannabinoid system. Synthesising the CB1 receptor blocker rimonabant has made it possible to carry out the first tests on animals. These tests showed that blocking the CB1 receptor leads to a decrease in appetite and, consequently, to decrease in weight, and, what is more, to an increase in insulin sensitivity and reduction in plasma leptin and free fatty acids. In vitro studies revealed an additional mechanism: an increase in the mRNA expression of adiponectin. These results confirm the observations of mice genetically deprived of CB1 (CB1 -/-mice). These animals, compared to individuals possessing the CB1 receptor, have lower appetite and are slimmer and lighter. The important role of cannabinoids in the regulation of body weight can be confirmed by the fact that other appetite stimulants are not able to compensate for the failure of the CB1 receptor. An example can be the fact that the lack of such important neuropeptides as neuropeptide Y (NPY) and agouti-related protein (Agrp) does not determine the creation of so-called lean phenotype [3, 21] . Blocking the cannabinoid system has multidirectional effects. At the central level it inhibits the appetite, which was observed using rimonabant in clinical studies [94] .
However, it should be stressed that rimonabant has been withdrawn from the market in 2008, after long-term trials on mortality and morbidity confirmed concerns about the potential severe side effects (prodepressive, suicidality) of this drug [95] .
An increase in the anorectic signal also comes from the receptors present in the gastrointestinal tract. An increase in the expression of genes responsible for the inhibition of de novo lipogenesis (SREBP-1c) can be observed in the liver, which confers the resistance of this organ to steatosis. In adipose tissue inhibition of the lipogenesis enzymes activity can be observed, and, what is more, there is an increase in the production of adiponectin, resulting in increased insulin sensitivity [96] .
Therefore, it can be suggested that the presence of CB1 receptors is essential to maintaining the energy balance of the body.
According to all available data, the level of endocannabinoids is under negative control of leptin. It has been determined that the administration of leptin causes a reduction of both AEA and 2-AG in the hypothalamus of rats. Furthermore, it was demonstrated that genetic defects leading to an attenuation of the signalling function of leptin were accompanied by increased levels of endocannabinoids. In Zucker rats with genetically determined obesity and diabetes, which are characterised by mutations in the leptin receptor, the concentration of 2-AG was increased. It was found that a similar increase occurred in ob/ob mice that did not produce leptin, and in db/db mice with a mutation in the gene encoding the leptin receptor elevated concentrations of both endocannabinoids were seen [90, 97] .
In the recent years the presence of cannabinoids was discovered in food products such as cocoa or cho-
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colate. Besides anandamide, the compounds include: N-acylethanolamines (NAE), N-oleoylethanolamine, and N-linoleoyl ethanolamine [98, 99] . They are also present in milk, and the concentration of 2-AG is 100-1000 times greater than that of AEA [100] . On the basis of these findings, it has been investigated whether the "rewarding" properties of chocolate may be associated with the presence of NAE. However, it turns out that their content is too small for their psychotropic properties to be revealed after absorption into the bloodstream [101] . It has also been demonstrated that endocannabinoids contained in milk can maintain food intake (suction) in young individuals [100] .
Marijuana is one of the most controversial drugs. It is now registered in the US alongside heroin and LSD as a Schedule I drug on the government's list of drugs, which means that its use is allowed only for research purposes, which in turn it means that it is not legal at the federal level in the USA. However, marijuana is now legal, on some level, in 24 states plus the District of Columbia [102] . Moreover, also in some European countries use of marijuana not only for medication but also for recreation (with some limitations) is permitted (Czech Republic, Holland, Spain) [103] It should be stressed that there are some opinions that, like all pharmacologically active substances, Cannabis is capable of causing harm to health, both physical and mental, dependent on dose, frequency, circumstances of use, and characteristics of the user [104, 105] . This paper presents the influence of the ECS system on the regulation of the endocrine system (pituitary gland, thyroid, pancreas, gonads), energy balance, and the regulation of glucose homeostasis. Our hope is that detailed knowledge of the endocannabinoid system in the endocrine system will open new perspectives in clinical applications, pointing to endocannabinoid signalling as a novel target for therapy of endocrine disorders.
The CB1 receptor antagonists may also be used in the prevention of diseases of the cardiovascular system [106, 107] and in the treatment of infertility [108] , while dronabinol (a drug belonging to ECS activators) can be used in the treatment of cachexia (after chemotherapy, in the course of AIDS, Alzheimer's disease) [109, 110] .
ECS coupled ligands have also proven useful in the treatment of epilepsy, anxiety, depression, schizophrenia, neuropathic pain, chronic post-traumatic stress disorder, and phobias or sclerosis multiplex [111] [112] [113] [114] [115] [116] Artykuł jest tłumaczeniem pracy: Borowska M., Czarnywojtek A., Sawicka-Gutaj N., Woliński K., Płazińska M.T., Mikołajczak P.Ł., Ruchała M. The effects of cannabinoids on the endocrine system. Endokrynol Pol 2018; 69 (6): 705-713 Należy cytować wersję pierwotną. Piśmiennictwo dostępne w wersji pierwotnej na stronach 710-713.
Streszczenie
Kanabinnoidy stanowią pochodne konopii, najbardziej aktywnym biologicznie wśród nich jest tetrahydrokannabinol (THC). Najczęściej stosowanymi narkotykami są marihuana, haszysz i olej haszyszowy. Te mieszaniny związków wywierają swój efekt poprzez interakcję z receptorami kannabinoidowymi CB1 i CB2. Receptory typu pierwszego (CB1) zlokalizowane są głównie w ośrodkowym układzie nerwowym oraz w tkance tłuszczowej oraz narządach, w tym większości gruczołów wydzielania wewnętrznego. Receptory typu drugiego (CB2) znajdują się głównie w obwodowym układzie nerwowym (obwodowe zakońćzenia nerwowe) oraz na powierzchni komórek ukłądu immunologicznego. Obecnie coraz większą wagę przywiązuje się do roli endogennych ligandów oddziałujących ze wspomnianymi receptorami, jak i roli samych receptorów. Dotychczas udowodniono udział endogennych kannabinoidów w regulacji ilości przyjmowanego pokarmu, homeostazy, mają także istotny wpływ na układ wydzielania wewnętrznego, w tym aktywność przysadki, kory nadnerczy, tarczycy, trzustki i gonad. Wzajemne powiązania pomiędzy układem endokannabinoidowym i aktywnością układu wydzielania wewnętrznego może stanowić punkt uchwytu dla licznych leków, któych skuteczność wykazano w przypadku leczenia niepłodności, otyłości, cukrzycy cz nawet zapobieganiu chorobom układu sercowo-naczyniowego. 
Wstęp
Marihuana jest substancją psychoaktywną, stosowaną już około dwa tysiące lat przed naszą erą w Indiach i w Chinach, natomiast w Europie jej lecznicze działanie poznano dopiero w pierwszej połowie XIX wieku. Źródłem pozyskiwania marihuany są konopie siewne (Cannabis sativa) [1] . Ze względu na psychotropowe właściwości marihuana jest najczęściej stosowaną rekreacyjnie używką, natomiast z uwagi na swój potencjał leczniczy (w formie pasty lub oleju z nasion) miała zastosowanie w leczeniu malarii, jaskry, zaparć, nadciśnienia, astmy oskrzelowej oraz bólów reumatycznych. Poza tym udowodniono klinicznie, że marihuana działa przeciwbólowo, przeciwlękowo i uspokajająco, przeciwwymiotnie, neuroprotekcyjnie oraz zwiększa apetyt ("hedonistyczny aspekt jedzenia") [1-6].
Wiadomo, że konopie zawierają około sześćdzie-sięciu bioaktywnych fitokannabinoidów, a najsilniej działającym psychoaktywnym ich komponentem jest Δ9-tetrahydrokannabinol (Δ9-THC).
Klasyfikacja kannabinoidów
Obecnie związki kannabinoidowe sklasyfikowano jako: -kannabinoidy naturalne (pochodzące z konopi siewnych, np. Δ9-THC, kannabinol, kannabidiol); -kannabinoidy syntetyczne (CP-55940, syntetyczny analog Δ9THC, np. dronabinol, nabilon); -związki kannabinomimetyczne (aminoalkiloindole, np. WIN-55212-2); -endokannabinoidy (syntetyzowane w organizmie ludzi i zwierząt, pochodne kwasu arachidonowego [7] .
Endokannabinoidy
Endokannabinoidy, czyli występujące u ssaków naturalne ligandy receptorów kannabinoidowych, należą do pochodnych omega-6 wielonienasyconych kwasów tłuszczowych [6, 8, 9] . Jak dotąd, zidentyfikowano pięć takich ligandów: anandamid (z sanskrytu ananda -rozkosz, AEA) 
